
x̂ ŷ ẑ
r̂ φcos φsin 0
ˆ φ φsin− φcos 0
ẑ 0 0 1

Rectangular and cylindrical

x̂ ŷ ẑ
R̂ φθ cossin φθ sinsin θcos
θ̂ φθ coscos φθ sincos θsin−
φ̂ φsin− φcos 0

Rectangular and spherical

r̂ φ̂ ẑ
R̂ θsin 0 cosθ
θ̂ θcos 0 θsin−
φ̂ 0 1 0

Cylindrical and spherical

Example:  from top table, reading across,

φφ sinˆcosˆˆ yxr +=
and reading down,

φφφ sinˆcosˆˆ −= rx

The tables also be used to transform vectors.  For example,
given 

��

��

A = Ax ˆ x + Ay ˆ y + Az ˆ z  in cartesian coordinates, the
vector can be expressed in cylindrical coordinates

0sincos ⋅++= zyxr AAAA φφ
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22222 zrzyxR +=++=
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y1tanφ
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�= −
z
r1tanθ


